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VEHICULAR ANTISKID CONTROL APPARATUS AND ANTISKID CONTROL 

METHOD 

INCORPORATION BY REFERENCE 
[0001] The disclosure of Japanese Patent Application No.2002-380127 filed on 
December 27, 2002, including the specification, drawings and abstract, is incorporated 
herein by reference in its entirety. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0002] The invention relates to braking control apparatus and method for a vehicle and, 
more particularly, to an antiskid control apparatus and an antiskid control method. 

2. Description of the Related Art 

[0003] A known antiskid control apparatus for a vehicle, such as a motor vehicle or 
the like, is described in, for example, Japanese Patent Application Laid-Open Publication 
No. 2001-310726. The apparatus has a construction in which if the antiskid control is 
executed on one of right and left wheels when the vehicle is running on a so-called uneven 
friction-coefficient road surface where the road surfaces corresponding to the right and left 
wheels have different coefficients of friction, a generally-termed yaw control of curbing 
the increase in the brake pressure of the other one of the wheels and therefore minimizing 
the difference between the braking forces on the right and left wheels is performed. 

[0004] According to the above-described antiskid control apparatus, if the antiskid 
control is executed on one of right and left wheels, the yaw control is executed on the other 
one of the wheels that is not subjected to the antiskid control, so that the difference 
between the braking forces on the right and left wheels is minimized. Therefore, the 
aforementioned antiskid control apparatus is able to reduce the yaw moment that acts on 
the vehicle due to the difference between the braking forces on the right and left wheels, 
and to improve the stability of the vehicle, compared with an antiskid control apparatus 
that does not employ the yaw control. 

[0005] Generally, in such vehicles as motor vehicles and the like, the antiskid control 
is performed on the right and left front wheels independently of each other. If the road 
surface friction coefficients corresponding to the right and left wheels are different from 
each other, the brake pressures of the right and left wheels at the time of start of the 
antiskid control are also different from each other. In the antiskid control, the brake 
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pressure is increased and decreased in accordance with the deceleration of the vehicle body. 
If the vehicle is running on an uneven friction-coefficient road surface, the deceleration of 
the vehicle body becomes substantially equal to an intermediate value between a vehicle 
body deceleration estimated from the speed of the wheel on the high-friction coefficient 
5 side and a vehicle body deceleration estimated from the speed of the wheel on the low- 
friction coefficient side. Therefore, if the antiskid control is performed on the high- 
friction coefficient side wheel as well, the amount of reduction of the brake pressure of the 
wheel becomes great relative to a value appropriate for the friction coefficient of the road 
surface. If the vehicle is running on an uneven friction-coefficient road surface, the 

10 braking force on the high-friction coefficient side wheels becomes dominant in the braking 
force on the entire vehicle. 

[0006] Therefore, if the antiskid control is performed on the high-friction coefficient 
side wheel as well when the vehicle is running on an uneven friction-coefficient road 
surface, the braking force on the high-friction coefficient side wheel fluctuates relatively 

15 greatly. Therefore, in some cases, a driver needs to perform corrective steering 
corresponding to fluctuations in the braking forces on the high-friction coefficient side 
wheel. This problem is particularly remarkable in the case of a vehicle whose behavior is 
greatly affected by differences between the braking forces on the right and left wheels, for 
example, a vehicle having a short wheelbase and a high center of gravity. 

20 

SUMMARY OF THE INVENTION 
[0007] It is an object of the invention to reduce fluctuations in the braking forces on a 
vehicle as a whole and fluctuations in the difference between the braking forces on right 
and left wheels by reducing the fluctuations in the brake pressure of a high-friction 
25 coefficient side wheel in a case where the antiskid control is performed on the high-friction 
coefficient side wheel as well when the vehicle is running on an uneven friction-coefficient 
road surface. 

[0008] A first aspect of the invention relates to a vehicular antiskid control apparatus 
for reducing a braking slip by controlling a brake pressure of a wheel if the wheel has an 
30 excessive braking slip. If road surface friction coefficients corresponding to a right-side 
wheel and a left-side wheel of a vehicle are different from each other, the vehicular 
antiskid control apparatus reduces a fluctuation in the brake pressure of a higher-friction 
coefficient road surface side wheel, of the right-side wheel and the left-side wheel, caused 
by execution of an antiskid control on that wheel. 
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[0009] According to the first aspect of the invention, if the road surface friction 
coefficients corresponding to the right and left wheels are different from each other, the 
fluctuation in the brake pressure of the higher-friction coefficient road surface side wheel 
caused by execution of the antiskid control on that wheel is reduced. Therefore, when the 
5 vehicle is running on an uneven friction-coefficient road surface, if the antiskid control is 
executed on the higher-friction coefficient road surface side wheel as well, the fluctuation 
thereby caused in the braking force on the higher-friction coefficient road surface side 
wheel can be reduced. Hence, fluctuations in the braking force on the vehicle as a whole 
and fluctuations in the braking force difference between the right and left wheels can be 

10 reduced. As a result, the apparatus reliably reduces the need for the correction steering 
that is performed by a driver corresponding to fluctuations in the braking force on a higher- 
friction coefficient road surface side wheel. 

[0010] A second aspect of the invention relates to a vehicular antiskid control method 
of reducing a braking slip by controlling a brake pressure of a wheel if the wheel has an 

15 excessive braking slip. This method includes the step of determining whether road 
surface friction coefficients corresponding to a right-side wheel and a left-side wheel are 
different from each other, and the step of reducing a fluctuation in the brake pressure of a 
higher-friction coefficient road surface side wheel, of the right-side wheel and the left-side 
wheel, caused by execution of the antiskid control on that wheel if it is determined that 

20 road surface friction coefficients corresponding to the right-side wheel and the left-side 
wheel are different from each other. 

[0011] As explained above in conjunction with the first aspect of the invention, 
fluctuations in the braking force on the vehicle as a whole and fluctuations in the braking 
force difference between the right and left wheels can be reduced. Thus, the method 

25 reliably reduces the need for the correction steering that is performed by a driver 
corresponding to fluctuations in the braking force on the higher-friction coefficient road 
surface side wheel. 

BRIEF DESCRIPTION OF THE DRAWINGS 
30 [0012] The foregoing and further objects, features and advantages of the invention 
will become apparent from the following description of preferred embodiments with 
reference to the accompanying drawings, wherein like numerals are used to represent like 
elements and wherein: 

FIG. 1 is a schematic diagram illustrating an embodiment of the vehicular antiskid 
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control apparatus of the invention; 

FIG 2 is a flowchart illustrating an antiskid control routine in the embodiment shown in 
FIG. 1; 

FIG 3 is a flowchart illustrating an uneven friction-coefficient road braking control 
5 routine in the embodiment shown in FIG 1; and 

FIG 4 is a diagram indicating a specific pattern set for an in-antiskid control yaw 
control. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0013] Preferred embodiments of the invention will be described hereinafter with 
10 reference to the accompanying drawings. 

[0014] FIG. 1 is a schematic diagram illustrating an embodiment of the vehicular 
antiskid control apparatus of the invention. 

[0015] Front left and right tire wheels 10FL, 10FR, that is, steer tire wheels, are 
steered via tie rods 18L, 18R by a rack-and-pinion power steering apparatus 16 that is 
15 actuated in response to the turning of a steering wheel 14 performed by a driver. 

[0016] The braking forces on the wheels are controlled through control of the brake 
pressures on wheel cylinders 24FR, 24FL, 24RR, 24RL accomplished by a hydraulic 
circuit 22 of a braking apparatus 20. Although not shown in FIG 1, the hydraulic circuit 
22 includes an oil reservoir, an oil pump, various valve devices, etc. The brake pressure 
20 of each wheel cylinder is normally controlled by a master cylinder 28 that is actuated in 
accordance with a depressing operation of a brake pedal 26 performed by a driver and, if 
necessary, is controlled by a braking control apparatus 30 as described below. 

[0017] The braking control apparatus 30 inputs a signal indicating a vehicle speed V 
from a vehicle speed sensor 32, and also inputs signals indicating wheel speeds Vwi (i=fl, 
25 fr, rl, rr) of the front left, front right, rear left and rear right wheels from wheel speed 
sensors 34i (i=fl, fr, rl, rr). Although FIG 1 shows only one wheel speed sensor 34i, 
wheel speed sensors are provided for the individual wheels in an actual arrangement. 
Although not indicated in FIG 1, the braking control apparatus 30 includes a 
microcomputer of an ordinary construction that has, for example, a CPU, a ROM, a RAM, 
30 an input/output port device that are interconnected by a bidirectional common bus. 

[0018] The braking control apparatus 30 estimates a vehicle body speed Vb from the 
wheel speeds Vwi as described below in a fashion known in the art, following a flowchart 
shown in FIG 2. Then, the braking control apparatus 30 computes an amount of braking 
slip SLi (i=fl, fr, rl, rr) of each wheel as the difference between the wheel speed Vwi and 
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the estimated vehicle body speed Vb. If the estimated vehicle body speed Vb is greater 
than or equal to a control start threshold Vbs for starting the antiskid control (positive 
constant) and the braking slip amount SLi is greater than or equal to a pre-set threshold 
valve SL Q , the braking control apparatus 30 executes an antiskid control (simply termed 
5 "ABS control" in the drawings) for reducing the braking slip amount through a control of 
increasing or decreasing the brake pressure of the wheel. 

[0019] If while the antiskid control is being executed on a first one of the front wheels 
10FL, 10FR during the braking of the vehicle on an uneven friction-coefficient road 
surface the antiskid control is executed on a second one of right and left front wheels 10FL, 
10 10FR, the braking control apparatus 30 executes a yaw control with respect to the brake 
pressure of the second front wheel during the antiskid control so as to reduce fluctuations 
of the braking force on the second front wheel, following the flowchart illustrated in FIGS. 
2 and 3. Therefore, the increases and decreases in the brake pressure of the second front 
wheel will be reduced. 

15 [0020] In the embodiment shown in FIG. 1, the yaw control during the antiskid control 

(herein refereed to as "an in-antiskid control yaw control") is accomplished by (1) reducing 
a reference value for determining whether to start the antiskid control on the second front 
wheel, and (2) increasing and decreasing the brake pressure in accordance with a pre-set 
specific pattern so as to reduce the amount of increase or decrease in the brake pressure of 

20 the second front wheel when the antiskid control is executed on the second front wheel. 
According to a braking state of the second controller, one of the amount of increase and the 
amount of decrease may be reduced or both of the amount of increase and the amount of 
decrease may be reduced. 

[0021] As indicated in FIG. 2, if the vehicle is braking on an uneven friction- 

25 coefficient road surface and the antiskid control is being executed only on a first one of the 
left and right front wheels 10FL, 10FR, the braking control apparatus 30 executes a 
conventional yaw control of limiting the increase in the brake pressure of the second one of 
the front wheels, that is, one of the left and right front wheels that is not subjected to the 
antiskid control, (the yaw control prior to the antiskid control), so as to prevent a great 

30 difference between the braking forces on the left and right front wheels and therefore 
prevent an excessive yaw moment on the vehicle. 

[0022] Next, the antiskid control in accordance with the embodiment will be described 
with reference to the flowchart shown in FIG. 2. The control illustrated by the flowchart 
shown in FIG. 2 is started upon the turning-on of an ignition switch (not shown), and is 
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cyclically executed on the individual wheels in the sequence of, for example, the front left 
wheel and the front right wheel, at predetermined time intervals. As for the rear right and 
left wheels, the antiskid control may be executed in an arbitrary fashion known in the art. 
[0023] First, in step 10, signals indicating the wheel speeds Vwi detected by the wheel 
5 speed sensors 32FR to 32RL and the like are input. In step 20, an estimated vehicle body 
speed Vb is computed in the following fashion. First, among the wheel speeds Vwi of the 
individual wheels, the value considered to be the closest to the actual vehicle body speed is 
selected as an estimated vehicle body speed Vwb. An estimated vehicle body speed Vbl 
for curbing the rate of increase of the estimated vehicle body speed and an estimated 

10 vehicle body speed Vb2 for curbing the rate of decrease of the estimated vehicle body 
speed are calculated as in the following equations 1 and 2. In the equations, Vbf is the 
previous estimated vehicle body speed, and a is a positive constant. An intermediate 
value among the estimated vehicle body speeds Vwb, Vbl, Vb2 is calculated as a present 
estimated vehicle body speed Vb. 

15 Vbl=Vbf-a ...(1) 
Vb2=Vbf+a ...(2) 

[0024] In step 30, a braking slip amount SLi (i=fl or fr) of the wheel that is controlled 
during the present execution of the routine (herein referred to as "a present control-object 
wheel") is calculated as a deference between the wheel speed Vwi of the present control- 

20 object wheel and the estimated vehicle body speed Vb. Subsequently in step 40, it is 
determined whether the antiskid control is being executed on the present control-object 
wheel. If an affirmative determination is made, the process proceeds to step 140. If a 
negative determination is made in step 40, the process proceeds to step 50. 

[0025] In step 50, it is determined whether a flag F set by a routine illustrated in FIG. 3 

25 is "1", that is, whether it is necessary to execute braking force control on the front wheel 
that is not subjected to the antiskid control, when running on an uneven friction-coefficient 
road surface. If a negative determination is made in step 50, the process proceeds to step 
60. If an affirmative determination is made in step 50, the process proceeds to step 70. 
[0026] In step 60, reference values Vbs, SL Q for determination in step 80 as to whether 

30 a condition for starting the antiskid control is met are set at standard values (positive 
values). In step 70, the reference values Vbs, SL Q are reduced and set at values (positive 
values) that are less than the standard values. The degree of reduction of the reference 
values Vbs, SL Q is set greater as the vehicle speed V increases. 
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[0027] In step 80, it is determined whether the condition for starting the antiskid 
control with respect to the present control-object wheel, for example, whether the 
estimated vehicle body speed Vb is greater than or equal to a control start reference value 
Vbs and the braking slip amount SLi of the present control-object wheel is greater than or 
5 equal to the reference value SL G . If a negative determination is made in step 80, the 
process proceeds to step 120. If an affirmative determination is made in step 80, the 
process proceeds to step 90. 

[0028] In step 90, the mode of control is set to one of a pressure increase mode, a hold 
mode and a pressure decrease mode on the basis of, for example, the braking slip amount 
10 SLi of the present control-object wheel and a wheel acceleration calculated through time 
differentiation of the wheel speed Vwi of the present control-object wheel, in a fashion 
known in the art. 

[0029] In step 100, it is determined whether the flag F is "1", as in step 50. If an 
affirmative determination is made in step 100, the process proceeds to step 150. If a 

15 negative determination is made in step 100, the process proceeds to step 110, in which a 
target increase/decrease gradient APti (i=fl or fr) for a braking pressure of the present 
control-object wheel is calculated, for example, on the basis of the braking slip amount SLi 
of the present control-object wheel, the control mode determined in step 90, and the 
deceleration of the vehicle estimated from the wheel acceleration of each wheel in a 

20 fashion known in the filed of technology. 

[0030] In step 120, it is determined whether the antiskid control is being executed on 
the front wheel that is not a control object in the present execution of the routine. A 
negative determination made in step 120 is immediately followed by a temporary end of 
the control based on the routine illustrated in FIG. 2. An affirmative determination made 

25 in step 120 is followed by a continuation onto step 130 in which a yaw control prior to the 
antiskid control in which the pressure increase for the present control-object wheel is 
curbed in a fashion known in the art, for example, is executed (in this yaw control, a target 
increase/decrease gradient APti is calculated). 

[0031] In step 140, it is determined whether the flag F is "1", as in steps 50 and 100. 

30 If a negative determination is made in step 140, the process proceeds to step 160. If an 
affirmative determination is made in step 140, the mode of control is set to one of the 
pressure increase mode, the hold mode and the pressure decrease mode in step 150 in 
substantially the same fashion as in step 90. Furthermore, in accordance with the set 
mode of control, the pressure increase/degrease pattern of the present control-object wheel 
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is set to a specific pattern pre-set for the an in-antiskid control yaw control as indicated in 
FIG. 4. 

[0032] Subsequently in step 160, it is determined whether a condition for ending the 
antiskid control is met with regard to the present control-object wheel. An affirmative 
5 determination in this step is immediately followed by a temporary end of the control based 
on the routine illustrated in FIG. 2. If a negative determination is made in step 160, the 
process proceeds to step 90. It is appropriate to determine that the condition for ending 
antiskid control is met if (1) a braking operation performed by a driver or a braking 
operation performed by an automatic braking control apparatus has ended or (2) a 

10 condition that the estimated vehicle body speed Vb is less than or equal to a control end 
threshold value Vbf for ending the antiskid control (positive constant) is met. 

[0033] In step 170, the brake pressure of the present control-object wheel is controlled 
so as to change in an increase/degrease pattern corresponding to a specific pattern set in 
step 150 or a target pressure increase/degrease gradient APti calculated in step 110 or 130, 

15 through a duty-ratio control of a pressure increase/decrease control valve of the present 
control-object wheel in accordance with the specific pattern or the target pressure 
increase/degrease gradient APti. 

[0034] With reference to the flowchart shown in FIG. 3, an uneven friction-coefficient 
road braking control of the embodiment shown in FIG. 1 will be described. The control 

20 based on the flowchart shown in FIG 3 is also started upon the turning-on of the ignition 
switch (not shown), and is cyclically executed at every predetermined time. 

[0035] First in step 210, it is determined whether the flag F is "1" as in steps 50, 100 
and 140. An affirmative determination in step 210 is followed by step 260. A negative 
determination in step 210 is followed by step 220. 

25 [0036] In step 220, it is determined whether the antiskid control is being executed on 

only one of the right and left front wheels. A negative determination in step 220 is 
immediately followed by a temporary end of the control based on the routine illustrated in 
FIG. 3. An affirmative determination in step 220 is followed by step 230. 

[0037] In step 230, it is determined whether the vehicle is braking on an uneven 

30 friction-coefficient road surface. A negative determination in step 230 is immediately 
followed by a temporary end of the control based on the routine illustrated in FIG 3. 
Conversely, an affirmative determination in step 230 is followed by step 240. Whether 
the vehicle is braking on an uneven friction-coefficient road may be determined in an 
arbitrary fashion known in the art. For example, this determination may be based on, for 
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example, the determination as to whether a difference between a difference ATL between 
the pressure increase time and the pressure decrease time of the brake pressure of the left 
front wheel and a difference ATR between the pressure increase time and the pressure 
decrease time of the brake pressure of the right front wheel is greater than or equal to a 
5 reference value. 

[0038] In step 240, it is determined whether a condition for starting the in-antiskid 
control yaw control is met. A negative determination in step 240 is immediately followed 
by a temporary end of the routine illustrated in FIG. 3. An affirmative determination in 
step 240 is followed by step 250, in which the flag F is set to "F\ The determination as 

10 to whether the condition for starting the in-antiskid control yaw control is met may be 
made on the basis of the determination as to whether, for example, all the following 
conditions are met: (1) the braking on the present control-object wheel is increasing; (2) 
the wheel speed Vwi of the present control-object wheel is less than Vb-(VbKa+Kb) where 
Ka and Kb are positive constants; and (3) the derivative value dVwi of the wheel speed 

15 Vwi of the present control-object wheel is less than Kc that is a positive coefficient that 
increases with increases in the estimated vehicle body speed Vb. 

[0039] In step 260, it is determined whether a condition for ending the in-antiskid 
control yaw control is met. A negative determination in step 260 is immediately followed 
by a temporary end of the routine illustrated in FIG. 3. An affirmative determination in 

20 step 260 is followed by step 270, in which the flag F is reset to "0". The determination as 
to whether the condition for ending the in-antiskid control yaw control is met may be made 
on the basis of the determination as to whether, for example, any one of the following 
conditions is met: (1) the brake pressure increase/decrease control on the present control- 
object wheel in a specific pattern described below is finished; (2) the brake pressure of the 

25 present control-object wheel is the pressure decrease mode; and (3) the estimated vehicle 
body speed Vb is less than a reference value. 

[0040] According to the embodiment shown in the drawings, an estimated vehicle 
body speed Vb is calculated in step 20, and a braking slip amount SLi is calculated in step 
30. If the braking slip of the present control-object wheel is excessively great, negative 

30 determinations are made in steps 40 and 50. Subsequently, the reference values Vbs and 
SL 0 for making a determination to start the antiskid control are set at standard values in 
step 60. If an affirmative determination is made in step 80, steps 90, 110 and 170 are 
executed, whereby the braking slip of the present control-object wheel is reduced by the 
antiskid control. 
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[0041] In a situation where the vehicle is braking on an uneven friction-coefficient 
road surface and where the amount of braking slip SLi of the present control-object wheel 
is not excessively great but the antiskid control is being executed on the front wheel that is 
not the control object during the present execution of the routine (the front wheel on a low- 
5 friction coefficient road surface side), a negative determination is made in step 80 in the 
flowchart shown in FIG. 2, and an affirmative determination is made in step 120 in the 
flowchart. After that, in step 130, the known pre-antiskid control yaw control is 
performed on the present control-object wheel (wheel on a high-friction coefficient road 
surface side) so as to curb the increase in the braking force on the present control-object 

10 wheel. This operation prevents an excessive yaw moment on the wheels due to the 
braking force difference between the right and left front wheels. 

[0042] In a situation where the vehicle is braking on an uneven friction-coefficient 
road surface and where the amount of braking slip SLi of the present control-object wheel 
is not excessively great but the antiskid control is being executed on the front wheel that is 

15 not the control-object during the present execution of the routine (the wheel on a low- 
friction coefficient road surface side), if the condition for starting the in-antiskid control 
yaw control is met with regard to the present control-object wheel, an affirmative 
determination is made in step 240 in the flowchart shown in FIG. 3, and the flag F is set to 
"1" in step 250. Hence, an affirmative determination is made in step 50, and the reference 

20 values Vbs and SL Q for making the determination to start the antiskid control are set at 
values that are lower than the standard values. After that, the process of step 80 onward is 
executed. 

[0043] According to the embodiment illustrated in the drawings, if the vehicle is 
braking on an uneven friction-coefficient road and one of the right and left front wheels is 

25 subjected to the antiskid control, the antiskid control can be started early on the wheel on 
the high-friction coefficient road surface side. Therefore, it becomes possible to reliably 
reduce the width of increase or decrease of the brake pressure associated with a reduction 
in the brake pressure due to a start of the antiskid control after the brake pressure of the 
wheel on the high-friction coefficient road surface side has become high. 

30 [0044] Furthermore, according to the embodiment illustrated in the drawings, if the 
antiskid control is started in a situation where the reference values Vbs and SL Q for making 
the determination to start of the antiskid control have been set at values that are lower than 
the standard values in step 70, affirmative determinations are made in steps 40 and 140. 
Subsequently in step 150, the brake pressure of the control-object wheel in the present 
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execution of the routine is controlled in a specific pattern pre-set for the in-antiskid control 
yaw control. This operation effectively prevents excessive increases of the braking force 
difference between the right and left front wheels and the braking slip of the control-object 
wheel, and therefore reliably prevents great fluctuations of the brake pressure of the wheel 
5 on the high-friction coefficient road surface side during execution of the antiskid control 
on the present control-object wheel. 

[0045] According to the embodiment illustrated in the drawings, the degrees of 
reduction of the reference values Vbs and SL G for making the determination to start the 
antiskid control are set higher as the vehicle speed V becomes higher. Therefore, the 

10 antiskid control on the wheel of the high-friction coefficient road surface side can be 
started earlier as the vehicle speed becomes higher. Therefore, in comparison with the 
case where the degrees of reduction in the reference values are constant, the antiskid 
control can be properly performed on a wheel on the high-friction coefficient road surface 
side in accordance with the condition of the vehicle. 

15 [0046] According to the embodiment illustrated in the drawings, the determination in 

step 240 is carried out in addition to the determinations in steps 220 and 230. Therefore, 
in comparison with the case where affirmative determinations in steps 220 and 230 are 
followed by the setting of the flag F to "1" without intervention of the determination in 
step 240, the possibility of unnecessary execution of the in-antiskid control yaw control on 

20 one of the right and left front wheel that is opposite from the front wheel subjected to the 
antiskid control can be effectively reduced. 

[0047] While the invention has been described with reference to what are presently 
considered to be preferred embodiments thereof, it should be apparent to the persons 
skilled in the art that the invention is not limited to the disclosed embodiments or 

25 constructions, but that various modifications and equivalent arrangements can be made 
within the scope of the invention. 

[0048] For example, in the foregoing embodiments, the degrees of reduction in the 
reference values Vbs and SL Q for making the determination to start the antiskid control 
may be set higher as the vehicle speed V increases. However, the degrees of reduction in 

30 the reference values Vbs, SL 0 may be corrected so as to vary on the basis of the vehicle 
speed V or other parameters. It is also possible to fix the degree of reduction in at least 
one of the reference values. 

[0049] Furthermore, in the foregoing embodiment, if affirmative determinations are 
made in all of steps 220 to 240, the flag F is set to "1" and the in-antiskid control yaw 
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control is executed on the high-friction coefficient road surface side front wheel. 
However, the determination in step 240 may be omitted. 



